The effects of complex I function and oxidative damage on lifespan and anesthetic sensitivity in Caenorhabditis elegans.
A mutation in a subunit of complex I of the mitochondrial electron transport chain (gas-1) causes Caenorhabditis elegans to be hypersensitive to volatile anesthetics and oxygen as well as shortening lifespan. We hypothesized that changes in mitochondrial respiration or reactive oxygen species production cause these changes. Therefore, we compared gas-1 to other mitochondrial mutants to identify the relative importance of these two aspects of mitochondrial function in determining longevity. Lifespans of gas-1 and mev-1 were decreased compared with N2, while that of clk-1 was increased. Rates of oxidative phosphorylation were decreased in all three mutants, but the ROS damage was decreased only in clk-1. Suppressors of gas-1 increased rates of oxidative phosphorylation, decreased oxidative damage to mitochondrial proteins and increased lifespan. Two strains containing combinations of mutations predicted to have very decreased complex I function, had unexpectedly long lifespans. We conclude that mitochondrial changes in lifespan appear to be mediated primarily by changes in oxidative damage rather than by changes in rates of oxidative phosphorylation. In contrast, the effects of mitochondrial changes on anesthetic sensitivity appear to be mediated by both altered respiration and oxidative damage.